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C. COASTAL CALIFORNIA METEOROLOGY e g
Ca11rorn1a Coastal Waters have been def1ned as that area betweon the

Ca? forn1a coastlwrn and a 71ne start1ng at the Ca]1forn1a - Oregon border at

the Pac1f7c 0cean

\ nce to 42:0°.. 125.5°W
-\ thence to 41.0°N - '125.5°0

| - thence to 40.0°N" 125.5°
| thence to 39.0°N '125,0°W

| thence to 38.0°N 124.5°W

[ thence to 37.0°N 123.5°

x thence’to»36;OfN'leZ:S?W

! thence to.35.0°N 127.5°%

i thence t0.34.0°N 120.5°

thence to 33.0°N 119.5°W

thence to 32.5°N 118.5°

ahd enﬁiﬁg ét’fhe Ca?ifornia~México border at the Pacific Ocean. The
Ca]vfornla Coasta] Waters are shown on Figure VI-6.

The ]1ne descr1b1ng Ca]1forn7a Coastal Waters does not form a po]1t1ca7
boundany but it is useful in describing the fate of pollutants - emitted off the
Ca11forn1a coast ‘The def1n1t1on of California Coastal Waters was developed
by the ARB meteoro?ogy staff and was or191na??y presented as Append?x A to the

ARB staff report Status Report Pegard1ng Adopt1on by Local A1r Pollution

Contro1 D1str1cts of RuTes for the Contro} nf Em15570ns :rom Llchterwng

Operatwons Februaty 23 7978 Ca11forn1a CoastaT waters as defined above is
the area offshore of California within whwch pollutants are 1ikely to be
transported ashore ‘and arfect air quality in California‘'s coasta} air bas1ns
part1cu1ar7y durwng the sunmer Pollutant ew7sswons released somewhat to the
we;t of these waters in <Ummer are likely to be transported southwand

para1]n7 to the coast. Most coastal marine traffic passes 3 to 15 miles from
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VI. NEED FOR EMISSIONS REDUCTIONS

A. PREFACE

Three meetings of the Marine Vessel Emissions Task Force were held to
‘discuss the need to reduce emissions from marine vessels. The following
sections of this chapter detail industry views and staff findings. State. and
federal ambient air quality standards are outlined along with the need and
bases of the standards. The extent of violations of the standards occurring
in‘California coastal air basins is presented. Coastal California
| meteorology, including the Pacific high pressure cell, wind flow patterns,
land/sea breezes, atmospheric inversions, énd fog, is discussed in relation to
the transport of pollutants. Evidence from studies in which inert gases were‘
released from vessels offshore and the paths of the inert gases were traced to
shore (tracer studies) is presented. Results of mathematical modeling of
emissions from marine vessels are given.. thaily, the'impact of emissions
from marine vessels on ambient air quality is assessed.

~B. EXISTING AMBIENT AIR QUALITY |
“1. Ambient Air Quality Standards and Air Quality Monitoring

Recognizing that certain minimum standards are required to protect the
Apub]ic héa]th'and welfare, national and state ambigﬁt air quality standards
have been established. The Clean Air Aét of 1970 éuthorizes the U. S.
Environmental Protection Agency (EPA) to set standards and to over;ée fhe
development and implementation of state plans that would lead to attainment
and maintenance of the nationwide standards,lf' In addition,'the Air-
Regourcés Board has estab]ishedsémbient air quality standards, as aufhorized
byfthe California Health and Safety Code.gf Stanﬁards have been set for all

major pollutants, including oxidant or ozone, nitrogen dioxide, sulfur
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dioxide, suspended particulate matter, and sulfates,

The federal and state standards have been established in cbnsideration of
public health, aesthetics, visibility, and effects on the economy.g/ The
EPA set primary standards to reflect consideration of public health and
secondary standards to reflect consideration of~publié welfare. The Air -
Resources Board established one set of standards for each pollutant, based on
both public health and welfare. Table VI-I Tists the national and California
‘standards. As the table shows, the state has set a standard for oxidant,
whereas the national standard is for ozone; however, the state now measures
fozone only and the state standard is, in effect, an ozone standard. Ozone is
a pollutant which is produced by chemical reactions of nitrogen oxides and
hydrocarbons in the presence of sunlight. The table also shows that the state
sulfur dioxide standard is different from the federal standard. The state
siandard is the occﬂﬁrence of a 24-hour sulfur dioxide concentration of 0.05
ppm or higher in combination with either (1) an»hburly ozone level equalling
or exceeding 0.10 ppm or (2) a 24-hour concentration of total suspended
particuiate;(TSP),equa]ljng or exceeding 100 ug/m3. Violation of the
24-hour federal 501fur.dioxide standard of 0.14 ppm does not require the
presehce of high concentrations of ozone pﬁ‘TSP. Table VI-1 also shows that
“the state annual geometric mean and 24-hour TSP standards are more stringent
than their federal cduhterparts. "Also, the state'sfandard for nitrogen
dioxide is set for a different averaging fime than the federal standard. The
table also shows that the state has a standard for sulfates, wherea$ there is
currently no national standard for this pollutant.

The Air Resources Board and air pollution control and air quality

management districts have established ambient air quality monitoring stations
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TABLE VI-1

AMEBIENT AIR QUALITY STANDARDS

PoRutant Averaging Time Californie Standards® i Hatioaal Stunderds?
Concantration? Mathods Primary! ¢ Secondary?,s Method?
Ozxidantte 1 hour - Q.10 ppm Ultraviolet . -— T -
) (200 ug/m3) Photomatry
T Ozone 1 howr . T - - Q.12 ppm Same 22 Primary| ' Ethylene
. | : © (23S ug/mIy - Standardg Cheamiiymirescence
Carbon Monaxide s 9.0 ppm Non-Dispersiva 10 mg/mw Sameas Non-Dispersive
° {10 mg/m?} Infrared “t8gpm) Primacy . . fafrared
: ’ Soecroscopy” | - . Standacds Spectroscapy
1 hour " 20 pom (NDIR) 40 mg/m? ) (NDIR}
{23 mg/mi} : Q@Sgpmp. - | : =
i i i - . 1C0 vg/m?
Nufogm Dicude Anaual Average | Gas Phase (0.05 apm) ‘ Gas Phase
Chemilumi- - - Same gs Prirsary Chemilumineszence
1 hour 0.25 ppm nescence - Standarg
s {270 ug/m¥n . .
Suifur Dicxide Annual Average - 7 8Qug/ma . | .
) : (0.03 pam} . s
24 hour 0.05 pom ; 385 ug/m® -
137 ug/m . Fx?:ot(ne;‘c?:a {014 pors) - Pacaracaniline
. 3 hour — ] ) . = 1300 ug/av
. . ; - 40.5 gamy
1 hour . 0Sppm% - R
; 111310 ug/my .
§c:.pended Annusl Geametric EQ ug/m M 1 15 ug/ms 60 ug/m3 )
3 .-‘(_*:.a-:tz;.l:u Mean -1 Hign ‘Je!umo - : ,-;;,;5_\/,,!..,.'1-:,,
2ehour | 100 ug/mm ¥ Sampiing 260 ug/r? 150 ug/em Samzling
Sullates 24 hoor 215 ug/m* . Turbidimerric - - -
: . Barium : . :
) Sulface
Lead 30 day 1.5 ug/ms Alamic - - — —
Average : Absorption : B
Catendar - ' - 1.5 ug/m3 Samw asPrr | Aramee -
Querter . mary Standacd ~Storensn
Hydrogsa 1 howr 0.03 pom Cadmium bvarex-} - -~ — 1 4 -
Sulige . - (42 ug/m» ide STRecta0 ’ o] ’
Vinyl Chiarids 24 hour 0010 pom Tediar Bag S : ~
{Chicroethene) S ug/my | Callecton, Cas — — _—
. . -Chrematograony | Lo L )
Visibificy ! observation fn sufficient ausouant 0
Recucng feduce the prevering visibulicy®
Pamcles tu less thant 10 mues when tne R . ) ) o
. - telatrve Dumickty is less than 70% . - -— ’ ~—
. APPLICABLE ONLY IN THE LAKE TAHOE AIR BASIM:
Carson Manaside 8 haur § pom NOWwR - -, : - -
: (7 mg/m3} .
Viubifrry 1 chscvation In suftcient amount o .
Raducing teduce the prevachng wisdiin? - - —
Parncies te Jess than 39 avles wien the
reiztve Dumdy 1 less than T0%

(Footnates on follcwing nage.}

Source: Air Resources Board staff.
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TABLE VI-]

AMBIENT AIR QUALITY STANDARDS
(Contlnued)

NOTES:

a/

b

* atisfaction of the Air Resources Board 1o give equi- )

California standards, other than carbon monoxide, are
vsues that are nat to be equaled or exceeded. Tha
sxbon mongxide standards are not to be exceeded.

National standards, cther than ozone and thase based
00 gnaual averages or anaual ceametric means. are nat
% be excesded more than- cnce a2 year. The ozone
stendard is atwined when the excectad numtber of days
2 calendar year with 2 maximum hourly average-
ceacentration above the. standscd is equal to or. less
than ona.

Cancentration expressed first in units in which it was
promuigated. Equivalent units given in parentheses
v based upon a reference temperatire of 25°C and
g reference pressure of 760 mm of marcury. AR mess-
urements of air quaﬂty are to be carrected to a reference
temperatee 9f 25°C and 3 reference pressure of
760 mm of Hg (1 0132 millibar}: ppm in this table
refers to ppm by volume, or micromaies of pallutant
per mole of gas,

Any equivaleat pracadure which can be shown to the

wient results at or nezr the level of the air quality
sandard may be used.

Nitional Primary Standards: The'levels of 3ir quality
neessacy, with 3n adequate margin @f _safety, to
protect the public health, Ezch state must attain the
primacy standards no later than three years after that
stte’s implementation praa is sonroved by the En-

‘wironmental Prataction Agency {EPA].

" Nitional Secondary Standards: The levels of air quality -

mecessaty o protect the public weifare from aay
known ar anticipated adverse cffects of a polfutant.
Exch state must attain the secondary standards within

‘& “reasonable time' afier the unpiernenuuon plan is

appraved by the EPA,

ARB Fact Sheet 28 (Revisad 1/83} -

4/ Reference method as described by the EPA. An “equi-

valent method™ of measurement May be usad but must
have 2 “comsistentrelationship to'tne reference method™

end st be approved by the EPAL : -

W/ Prevailing visitifity is defined a5 the greatest wisibiiity

which is attained or surpassed around 3t l2ast half of
the borizon circle, but not necessadly in continuaus
m

v At locations where the state standards for oxidant

and/ar y:pended, particulate matter 3re vialated.
Natioaal standards apply elsewhere,

3 Measured a5 ozore.

k/ 0n Navember 18, 1983, the Board zppraved a new
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I-hour standard for ambient concentrations of
sul fur dioxide of 0,25 pom or abour 555 ua/n~
That standard i1l be in effect fotlowing its
approval by the Office of Administrative Law.

_/ch California suspended particulate matter

standards became effective in Cacember 1963.
The standards are For suysoendzd particuiate
matter smaller than 10 mizrans in diameter.
The stasdards for particles in_that size are
30 ug/m” annual qecmetric mean’ and 50 ug/m
for a z4~hour period. .




in the coastal air basins. The data from these stat1ons are used to determine
whether ambient air qua11ty standards have been violated in specific areas.
Figure YI-1 shows all of the coasta] monvtor1ng stations that were operat1ng

" during 1981. The figure shows that monitoring stations are widely distributed
on the coast and that numerous stations are operated in the major metropolitan
areas of the South Coast and San-Francisco Bay Area Air Basins.

2. Health Effects of Poi]utants

The emissions that are of chief concern in this report are sulfur dioxide
and hydrocarbons. The health effects of sulfur dioxide and the secondary |
pollutants produced from sulfur dioxide and hydrocarbons are discussed below.

a. Sulfur Dioxide

Sulfur dioxide elone is a mild respiratory irritant. Reactions to
exposure to sulfur dioxide ha?e been shown to bevmore severe in persons with
asthma, especially in conjunction with exercise. The principal effect
measured is bronchcconstricfion or a tightening of the airways in the lungs
which results in increased airway resistance. §_ﬂ;§_§/

Epidemiological studies have shown sulfur dioxide to be éssociated with
the development and exacerbation of chronic respfratory conditions, especially -
when combined with particulate matter. Children have been shown to have a
signif1cant1y higher preva]ence and history of reSplratory infections when
‘exposed to’ sulfur dioxide and part1culate matter po]lutton.7 8/

b. Sulfates

Sul fur dioxide can be oxidized in the atmosphere td form sulfate
particles. Sulfates are normally found in the “ffne“‘fraction of suspended
particulate matter (diameter less than 2.5 micrometers) and therefere are in

the size range that can be inhaled into the respiratory system.g/ There is

-59-



SAN FRANCISCO RAY AREA AIR BASIN
MONITORING STATIONS OPERATING DURING 1981

ﬁ}—\
,/'\

SoNouA | KAara 1\

e mmal (
e
Sonawa ware _ .
nnmn.o i

l SDLIA'O

DEL i
NORTE . : Teetrso 4 —
MNAZ NN e < M!\J“
d EROTHETT & N g ( T s
M - ‘-/uumrz\“\é’ )V'J L 1LEXD
ry e - (oo
\ ,’z ® & ricwmoug ty  CONCORD 3

A SrrLAnO -\ e H

-
SAN FRANCHCT (21 ®

H SAK FRANCISCO ¢ L wrsan Ltinone — 7 )
#w‘ix{mu* “ G RATWAAS LI . ¢
{ AisNEDL
TRIKITY

& FRENOXT

€ Sd=iESMARY
wuSTam vw .

Y *34n sosz [

)
; )\\ @103 BATOS - \

ad \Qu/m cL224

PN TV

P LUGEND

waessess ) a |* Gasamas ”lliu-t or mi!«lpcn-x;n menitoting stex
A VLE L O (-—J . o fligh volumc particslate sampling only
. SOHOH A L3 ARS eperated site
\) - Discontiaved duriag year '

HORTH COAST AIR BASIN
MONITORING STI\T!O!\S OPERATING DURING 1981

FIGURE VI-1

ATR QUALITY IMMHITORIRG STATIONS .
IN CALIFOONIA®S COASTAL AIR BASINS

Source: Air Resources Board staff.

~-60-




NORTH CENTRAL COAST AIR EASIN
MONITORING STATIONS OPERATING DURING 1981

{
\ 51}&

S,
CRUZ T\
@ SCOTIE vaLLLY

. sanra cayzo pATTOs \ =
. N 1
Cd
.

~, BOLLISVER

3
\

°
TALMAS
& KGNTCRLT

SOUTH CENTRAL COAST AIR BASEW
MONITORING STATIONS OPELATING DURING 1981

- - -—_ﬂ
t
§- Pasa soeLey

LA

SAN- LUIs : .
os1spo \q_‘

WORNY BACUS H

#.u- UNS e4154 {7} L,, .
Pyen Jurrvo arane l—‘

.'":"{-/‘\.\\\

[
[ b . Nt
n:u LT vamizon d;'-‘___LL o
) - —
SANTA AR LR |00 : .
- ®L835 01 1v03
CLONPOT (2] SAKTA YOI LiaPouT . \
- L] r

$ANTY
s YERTURA:

soLeTa ’o
OLIMUNS  MRe(si® )

[ JREEE Y L
L5 FLATY P

. LIy
vf.v.-vm.u(z; S

b3

€L Chs dtan
aasw

FIGURE V11
{Continued)

AIR QUALITY MORTTORING STATIONS |

4 SARMEL YPLLEY O\

SA4%

HONTELEREY

~,

~

\

N\

BENITO '~

)
PNy

?

ORI

LEGEND
) pratixial 4
Geaseus prllvtant ¢ multlpollyeant
menitoriac cice

High volum: pesticalate sampiling

V oaly

ARG eperated cfee
Diacoutlowcd ductnyg wege

IN CALIFORNIA'S COASTAL ATR BASINS

Source: Air Resources Roard staff.

<61~



SOUTH COAST AIR BASIN
MONITORING STATIONS OPERATING DURING 1981

: 1
LGOS ARGELES
\Ql(‘!uu

i SAl BERLAROIND
] - sxeor B LAKE CPECORT
© RRBAKL
CArQn
' PUV L) gesseena ]k A
4 uT Les 4 hd Hied FouTaNA 121®
LixpzaAd 4 & #g9 AKX RLRSIACIO (2]
LA - Nar R WLAKG (D) REOL S RS - UNLY,
> rouonse * erucans . ]
[ 1734 N —— 0 - ]
OPRO MYTRA ‘¢Cnum4: ——

u'u-oo: swaTTIZR ARPETT o givERMOE (Y}

e I + l
. S
r,LsA um\,." @ onco .
M o dinta sra- -

S ARLRIIY ®CIN CANCOM PT.°
e . *rEAMI

> RIVELSIDE

SAN DIEGO AIR BASIN
MONITORING STATIONS OPERATING DURING 1931

® Gxcomee
SAK OIS0

IM AL BLALH

@ aree
H : EGEND
H o c casn 2l t o L .
f(- e ®  Gascewa patlutant or multipetintant
moshiosing sitc
. -
\ ticuletc campil
1!0«;.,;1". ...-——"""_‘ S High velucz particuletc ¢ampling
i saty
- - & ARB epersted sitc
i -

Dirrentinged ducing y-ar

FIGURE VI-1
{Continued)

AR OUALITY MONITORIHG STATIONS
IN CALIFORIIA'S COASTAL AIR BASINS

Source: Air 2osources Board staff.

62~




limited dose-response information available for effect§ attribufable directly
to sulfates but they are believed to aggravate asthma, lung, and heart '
disease, and lung function in children. 1In addition to the particle size,
effects may be influenced by other varfab}es such as weather'conditions (e.q.,
high humidity enhances sulfate formation) and the presence of other
pollutants.— 10/
¢c. Suspended Particulate Matter

Sulfur dioxide and hydrocarbons are, at least in part, converted in the
atmosphere to suspended particulate matter. Particles small enough to be
inhaled into the respiratory system (diameter less than 10-15 micrometers) are
of most concern for health protection. Suspended particu]ate matter may cause
adverse effects by a number of mechanisms. These-mechénisms,inéLude chemical
or mechan1ca1 irritation, alteration of host defense mechanisms (e g.,
c]earance mechanisms), direct or indirect damage (e.g., acid aerosols, sitica)
or systemJC toxicity (e.g., lead). The resulting effects:assoczated with
exposure to particulate matter include effects on respiratory mechanics,
aggravation of exiéting respiratory and cardiovascu]af disease, effects on
:Elearance and other host defense mechanisms, morpho]qgica] alterations,
carcinogenesis, and mortalfty.g 11/ |

d. Ozone

Ozone is formed in the atmosphere by chemicatl reaétions of two other
pollutants, hydrocarbons and nitrogen oxideﬁ. These reactions require energy
which is provided by sunlig@t. ﬂoione, the largest component of the smog
complex, is é strong respiratory irritant. >Itnirritates the mucous membrances

of the respiratory system and impairs normal function of the lung. This

impairment is accompanied by such symptoms as chest tightmess, coughing, and
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wheezing. Ozone has been shown to aggravate chronic respiratory diseases such
as asthma and bronchitis. Peroxyacetal nitrates (PAN) and the other oxidants
formed in the atmosphere along with ozone are strong eye 1rr1tants 12/

3. Coastal California Air Quality

A1l of the coastal air basins in California experience violations of
ambient air quality standards. Table YI-2 is a compendium of the ambient air
quality in California coastal air basins for ozone, carbon monoxide, nitrogen
dioxide, sulfur dioxide, sulfate, and total suspended particulate (TSP) during
the period 1979 through 1981. The data presented in Table VI-2 are discussed
below. B

. a. Violations of State and Federal Standards

The one hour national ambient air quality standard-for ozone of .0.12 ppm
was exceeded in all of California's coastal air basins from the San Francisco
'Bay Area southward in the years 1979 through 1981. The frequency of ihe
violations in 5981 fanged from 2 days in the North Central Coast Air Basin to
']87 days in the South Coast Air Basin. Tﬁe California standard for oxidant
(measured as ozone) of 0.10 ppm was exceeded in all coastal air basins during
the period 1979 through 1981, - The frequenqy of the v1q1at1ons in 198]_ranged
from 8 days in the North Central Coast Air Basin, to 233 days in the South
Coast Air Basin. '

Violations of the California standard‘for nitrogen dioxide, 0.25_ppm for
1 hour, o¢CUrred'in the San Francisco Bay Area, South Coast, and San Diego Air
Basins in the periqd 1979-1981. The most frequent violations occurred in the

- South Coastinr Basin. The nitrogen dioxide standard was violated on 44 and
38 days in the South Coast Air Basin in 1980 and 1981, respect1ve1y. The

annual average national amblent a1r quaI1ty standard for n1trogen dioxide of
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0.05 ppm was also exceeded in the South Coast Air Basin in each of these three
years,

The California 24-hour standard for sulfate of 25 ug/m3 was violated in
the South Central Coast, South Coast, and San Diego Air Basins in the period
1979-1981. Table VI-2 shows that in 1980 there were 3 measured sulfate
violations in the South Central Coast Air Basin and 2 measured sulfate
violations in the San Diego Air Basin. Because ambient sulfate measurements
in those air basins were made on 6n1y ]47‘and 65 days, respectively, during
1980, it is reasonable to assume that, using proration, actual sulfate
violations occurred on about 7 days in the South Central’Coast Air Basin and

.11 days in the San Diego-Air Basin. There were Zévviolations of the sulfate
standard in the South Coasthir Basin in 1979, 35 in 1980, and 18 in 1981.

~ The highest sulfate readings during this ﬁeriod occurred in 1580 and were
twice the standard (50.2 ug/m3). Sulfate standard violations were recorded
at over 90 percent of the air monitqriﬁg stations at which sulfate was
measured in the South‘Coast Air Basin during the period 1579 throu§h11981.

The 24-hour sulfate standa}d has not been violated in the past three
years in the San Fran;i#co Bay Area, North Central Coast, and North Cdast Air

- Basins. Annual maximum 24—hourisu1fate concentratidns in 1929—1981 were 16.0
’-to 17.7 ug/m3 in the San FranciSco’Bay Area Air'Bésin and 7.3 to 14.8
'ug/m3 in the North Central Coast Air Basin.

Since 1979, no sulfur dioxide standard vidlations have been recorded in
California's coastai air basins. However, the California 24 hour sulfur
dioxide,standard,vo.os ppm in combination with a high oxidant or TSP level,
was violated on 12 days in the Sduth Coast Air Basin during 1979, and one

probable exceedance occurred in 1980. The highest 24-hour sulfur dioxide
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concentration durihg 1979-1981 was 0.079 ppm and occurred fn 1979 at Harbor
City, near the coast. A major reason for the low ambient concentrations of
suffur'dioxide is the greatly increased availability of natural gas to power
plants, By burning clean natural gas ihstead of sulfur-bearing fuel oil,
~ emissions of sulfur dioxide have been great]y reduced, However, if the
availability of natural gas is reduced in the future, sulfur—beéring fuel oil
will have to be burned again and ambient concentrations of sulfur dioxide
would increase. ,

Table VI- 2 shows that all of the coastal air basins experlenced numerous,
and in some cases extreme, violations of ‘the 100 ug/m state standard for
TSP during 1979 thfough 1981. Twenty-four hour TSP concentrations of
518 ug/m3, 602 ug/m3 andV271 ug/m3‘were recorded in 1981 in the South
Central Coast, South Coast, and San Diego Air Basins respectively. These
concentrations of TSP also exceed the national primary standard of
260 ug/m3; Most of the air monitoring statfohsiin the South Cqut.AirzBasin
experienced violations of the state 24-hour and_federgl annua1 TSP‘standards
. and more than 48 percent of tho#e air monitoring statioﬁs.experienced~
violations of the federal 24-hour TSP standard in the period )
1979-1981.13415&l§/ Because TSP‘measurements are made with;different
frequenc1es in different air baSIHS the data on state TSP standard violation
frequencies given in Table VI-Z are given .in terms of percent of samp11ng days
on which. the TSP standard was‘vio]ated. Since December 1983, the state
standards for particulate matter have been based on particulates sméiler than
10 microns in diameter. The annual 200 geomét;ic mean and 24 hour standards
are now 30 ug/m3land 50 ug/m3 for suspended particulate matter smaller

than 10 microns in diameter.
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According to data in the annual ARB publications *California Air Quality

Data']3?]4’]5/

, sulfates contribute significantly to the annual geometric

mean TSP mass. On an annualized basis, sulfate contributed from 6 to 15
percent of TSP in the South Coast Air Basin in 19791%/+  Two-hour “grab
sample" air monitoring data reported for 197111/ and 19731§/'show that

sulfate accounted for 22 and 31 percent of the TSP measured at Anaheim and
Dominguez Hills, respectively, in the South Coast Air Basin. Figufes YI-2 and
YI-3 show the frequency of violations in the South Coast Air Basin of the
California sulfate standard and TSP standard respectively during 1980.
Comparison of Figure VI-2 with VI-3 shows that sulfate and TSP:vio1ations
occur with the greatest frequency in the same general areas.

The California visibility standard is exceeded when the prevailing
‘visibility is’reduced,to less than 10 miles while the relative humidity is
Tess than 70 percent. Figure VI-4 shows median 1 PM visibilities and
Visibility isop]eths for California. The figure shows that coastal areas of
'Ca]iforniarfrequéhtiy ekperience Visibilitie§'in violation of the state
standard.’ TabfeFVI-BFShows the QUarterly‘fEequenCy of_violation of the sfate
visibiiity standard in coastal air basins in the period 1958-1977, Thé table .
Shows’that on a quarterly basis during that period the visibiiity standard was
violated 10 to'42bpércént of the time in the San franciscdzBay Area Air Basin,
6 to 52 percenf of the time in the South Central Coast Air Basin, 15 to 63
percent of the time in the South Coast Air basin, and 21 to 37 percent of the
time in the San Diego Air Basin. The visibility standard continues to-be
regularly violated throughout Ca]ifofﬁia's coastal areas.

Numerous studies have found that airborne particulate sulfates and
nitrates contributé to visibility degradation in a ratio far exceeding the

fraction of suspended aerosols represented by those species.lgigglgl&gg/
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Source:

-FIGURE VI-4 .

MEDIAN 1 PM VISIBILITIES (IN MILES) AND
VISIBILITY ISOPLETHS FOR CALIFORNIA

25 45 65

59

Air Quality and Meteorology, South Coaét Air Quality Management

District, September 1979.
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TABLE VI-3

20-YEAR PERCENTAGE OCCURRENCE OF ADVERSE VISIBILITIES

(1958-1977)

Rank
Station All- (best Season éj
(north month to (percentage adverse)
to south) average worst) Worst Best
San Francisco 21¢% 3 Winter (36%) Spring (10%)
Oakland 26% 4 Fall  (42%) Spring (14%)
‘Salinas 8% 1 Fall  (17%) Spring ( 5%)
Santa Maria 152 2 Fall  (22%) Winter ( 6%)
Oxnard - 32% 6 Summer (52%) Winter (19%)
Los Angeles 49% 8 Summer (63%) Spring (37%)
Long Beach 51% 9  Summer (63%) Spring (35%)
Riverside 38% 7 Summer (60%) Winter (15%)
San Diege 29% 5  Summer (37%) Spring (21%)
a/ Seasons:
Winter = December, January, February
Spring = March, April, May
-guTTer = June, July, August -
a =

September, October, November

Number .
of
qualifying

observations

5633
4793
5969
6343
4057
5511
6599
6851
6190

Source: Visibility Trends in the Coastal Areas of California 1958-1977,

Air Resources Board Technical Services Division, December 1980.
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This occurs because sulfate particulates are in the sizé range of_partic]es
that are effective in scattering light. It has been reported that on an
average for 12 separate sampling sites throughout coastal and inland areas in
California, 39 percent of the visibility degradatioh is due to suspended
ulfates.lg/
b. Acid Precipitation

Another air pollution problem relatéd to sulfur dioxide emissions is acid
precipitation. An increasing amount of scientific research suggests that acid
deposftion, either as precipitation 6r dry deposition, may be responsible for
long-term adverse environmental effects;géf These effects include the
acidification of lakes, rivers, and grﬁdrdhaters; damage to biota in aquatié
ecosystems; possible changes in forestsvand-dgriculturai crop productivity;
demineralization of soils; deterioration of man-made mater1als and degradat1on
of drinking water systems.— 23/ It is not known whether these effects are
occurr1ng in CalwfornIa, but such eff¢c§s hévelbeen dotumented elsewhere..
Both su)fafesband'hftrates in the.atmdspheré contribute to the acidity of
rain. Researchers under contract to the Air Resources Board have reported
ﬁ that in the South Coast Air Ba51n the rat1o of non-sea sa]t sulfate to nitrate
in rainfall 1s 0 9 24/.bfhus, sulfur’ d1ox1de em15510ns are neariy as
1mportant as n1trogen dloxtde emissions as precursors to ac1d1ty of rainfall
in Southern Ca11forn1a.

During the fall, winter and spring of 1978 79, precipitation samples for
nine Tocations in the South Coast Air Basin were collected and analyzed for

ac1d1tyg&/. In Figure VI-§, the mean pH* and sulfate values measured over

* pH 1s the negatlve of’the‘1ogar1thm of the hydrogen ion concentration in
a solution and is a measure of acidity. - Solutions with pH less than 7
are acidic. As the strength of the acid increases, the pH number
decreases. -
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fhat sampling period are displayed. As the figure shows, rainfél] throughout
the Basin is substantially more acidic than unpolluted rain, yhich ha§ a pH of
5.65. Typically, the precipitation was 10 to 100 times more acidic than
unpolluted rain. At ijts Qorst, the acidity waS nearly 1,000 times that of
unpolluted rain. There are currently no standards regérding precipitation

acidity.

Independent Refiner's Association of California Comment: *“Acid -

- precipitation is not a new phenomenon. However, recognition that it
is an environmental problem did not occur until fairly recently in
California. Furthermore, the data base on acid preciptation is
rather sparse. '

In recognition of this, Assembly Bill 2752 was passed by the
Legislature and approved by the Governor on September 27, 1982.

The bill provides funding mechanisms for very comprehensive
studies of Acid Deposition under the auspices of the Air Resources 3
Board over a S-year period but prohibits the Air Resources Board from :

; adopting any rules or regulations to control acid deposition without -
 further statutory authorization. , _

€. Air Pollution Emergehcy Episodes

Based on health considerations, certain ambient concentrationsbof-various
pollutants have been designated bj the Air'ReSOurces Board and the EPA'as
emergency episode 1eve75.§§4§§/ Khen an air pollution episode level is
reéched, an air p011utjon contrél or air quaiity”management district is
}equired to‘take measures fo.abéte activities which contribute to thezhigh
ambient.concentrations’éf the pollutant for which the;épisode was
Vdeclﬁred,gg/ _— o | | :

Table VI-4 shows fhéfffequenCyrbf po]1dtanttcoﬁ¢entrations which equaled
or exceeded air pollution episode ériferié Tevels in the-South'Coasf Air Basin
for the years 1979, 1980, and 1981.’ As the Tébie showg,'there were 105 first

stage oxidant episodes, 5 second stage oxidant episodes, 6 TSP episodes, and 6

sul fate/oxidant episades in the basin during 1981. ~
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TABLE VI-4

AIR POLLUTION EPISODES IN THE SOQUTH COAST AIR BASIN
1979, 1980, 1981

Number of Episodes (Days) g
;
Pollutant/Episoded’ | 1979 1980 1981
Oxidant - Stage 1 Episodel’ 123 102 105
Oxidant - Stage 2 EpisodeE/ 20 15 i 5
TSP Episode?/ 2 12 6
Sulfate/Oxidant Episode®/ 7 26 6
| |
a/ Oxidant and sul fate/oxidant episode criteria afe»Setﬂhy'the Air Resources
Board (ARB). The TSP episode criterion is an EPA criterion. o
b/ ARB criterion - Oxidant concentration greater than or equal to 0.20 ppn.
C/  APB.criterion - Oxidant concentration greater than or_equal to 0.35 ppnm.
4/ EPA criterion for an “air pollution alert® - 375 ug/m3. The ARB and
the South Coast Air Quality Management District do not include TSP
episodes in their emergency plans. -
e/  ARB criterion - Sulfate concentration greater than or equal to 25 ug/m3

- in combination with an oxidant concentation greater than or equal to 0.20

ppm.

Source: Air Resources Board staff.
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In addition to the episodes shown in Table VI-4, for the years i979 through
1981 there were 6 first stage oxidant episodes in the South Central Coast Air
Basin and 20 first stage oxidant episodes in the San Diego Air Basin. Also
during that period, there were 3 second stage oxidant episodes in.the San
Diego Air Basin and 7 TSP episodes in the South Central Coast Air Basin..
There was 1 first stage oxidant episode in the.Sén Francisco Bay Area Air

Basin in the period 1979-1981.

77~



	California Air Resources Board (CARB). 1984. Report to the California Legislature on Air Pollutant Emissions from Marine Vessels (Volume I). June



